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Abstract
Objective:  To  evaluate  the  age  at  menarche  of  girls,  with  or  without  weight  excess,  attending
private and  public  schools  in  a  city  in  Southeastern  Brazil.
Methods:  This  was  a  cross-sectional  study  comparing  the  age  at  menarche  of  750  girls  from  pri-
vate  schools  with  921  students  from  public  schools,  aged  between  7  and  18  years.  The  menarche
was  reported  by  the  status  quo  method  and  age  at  menarche  was  estimated  by  logarithmic  trans-
formation.  The  girls  were  grouped  according  to  body  mass  index  (BMI)  cut-off  points:  (thin  +
normal)  and  (overweight  +  obesity).  In  order  to  ensure  that  they  belonged  to  different  strata,
328  parents  of  these  schools  answered  a  questionnaire  to  rate  the  student’s  socioeconomic
level.
Results: Menarche  was  reported  by  883  girls.  Although  they  belonged  to  different  classes
(p <  0.001),  there  was  no  difference  in  the  nutritional  diagnosis  (p  =  0.104)  between  them.  There
was  also  no  difference  in  age  at  menarche  between  the  girls  studying  in  private  (12.1  years,  95%
CI:  12.0-12.2)  and  public  schools  (12.2  years,  95%  CI:12.1-12.3;  p  =  0.383).  When  evaluated  by
nutritional  status,  there  was  difference  only  in  the  age  at  menarche  between  girls  from  private
schools  with  excess  weight  and  without  excess  weight  (11.6  and  12.3  years;  p  <  0.001).  The  girls
with  excess  weight  attending  private  schools  also  had  earlier  an  menarche  than  those  attending
public  schools  (respectively,  11.6  and  12.1  years;  p  =  0.016).
Conclusions: Although  the  students  from  private  schools  belonged  to  a  higher  socioeconomic
status, there  is  currently  no  longer  a  large  gap  between  them  and  girls  from  public  schools
regarding  nutritional  and  socioeconomic  factors  that  may  inﬂuence  the  age  at  menarche.
© 2014  Sociedade  Brasileira  de  Pediatria.  Published  by  Elsevier  Editora  Ltda.  
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Idade  da  menarca  em  escolares  com  e  sem  excesso  de  peso
Resumo
Objetivo:  Avaliar  a  idade  da  menarca  em  meninas,  com  e  sem  excesso  de  peso,  que  frequentam
escolas particulares  e  públicas  de  uma  cidade  do  sudeste  do  Brasil.
Métodos: Estudo  transversal  que  comparou  a  idade  da  menarca  de  750  meninas  de  escolas
particulares com  921  alunas  de  escolas  públicas,  com  idades  entre  sete  e  18  anos.  A  menarca
foi  relatada  pelo  método  status  quo  e  a  idade  da  mesma  estimada  pelo  logito.  As  meninas  foram
agrupadas  pelos  pontos  de  corte  do  IMC  em  (magreza  +  eutroﬁa)  e  (sobrepeso  +  obesidade).
Com o  intuito  de  certiﬁcar  que  elas  pertenciam  a  classes  diferentes,  328  pais  responderam  a
um  questionário  para  classiﬁcar  o  nível  econômico  dos  alunos.
Resultados:  A  menarca  foi  referida  por  883  meninas.  Embora  elas  pertenc¸am  a  classes  econômi-
cas distintas  (p  <  0,001),  não  houve  diferenc¸a quanto  ao  diagnóstico  nutricional  (p  =  0,104).
Também  não  houve  diferenc¸a na  idade  da  menarca  entre  as  que  estudam  em  escolas  particu-
lares  (12,1  anos;  IC95%%:  12,0-12,2)  e  públicas  (12,2  anos;  IC95%%:  12,1-12,3);  p  =  0,383.  Quando
avaliadas  pelo  diagnóstico  nutricional  só  houve  diferenc¸a na  idade  da  menarca  das  meninas  com
e  sem  excesso  de  peso  de  escolas  particulares  (11,6  e  12,3  anos;  p  <  0,001).  As  meninas  com
excesso  de  peso  das  escolas  particulares  também  menstruaram  mais  cedo  do  que  as  das  escolas
públicas  (respectivamente,  11,6  e  12,1  anos;  p  =  0,016).
Conclusões: Embora  as  alunas  das  escolas  particulares  ainda  pertenc¸am  a  classes  mais  altas,
atualmente, não  existe  mais  um  abismo  nutricional  e  socioeconômico  tão  grande  entre  elas
quanto  a  fatores  que  podem  inﬂuenciar  na  idade  da  menarca.
© 2014  Sociedade  Brasileira  de  Pediatria.  Publicado  por  Elsevier  Editora  Ltda.  
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he  age  at  which  menarche  occurs  is  of  interest,  as  this
vent establishes  the  end  of  the  sexual  maturation  period
n girls,  signaling  that  they  are  ready  to  procreate.1 This
mplies their  introduction  into  the  adult  world  and,  con-
equently, the  onset  of  sexual  activity,  exposing  them
o both  the  risk  of  sexually  transmitted  diseases  and
regnancy, whose  early  occurrence  brings  a  number  of
ifﬁculties.2,3
Several  factors  have  been  associated  with  sexual  matura-
ion, which  inﬂuences  age  at  menarche.  According  to  Tanner,
irls of  higher  social  class  and  those  who  are  better  nour-
shed menstruate  earlier.1 Other  studies  have  shown  that
besity also  anticipates  menarche.4,5
In  recent  decades,  Brazil  and  other  developing  countries
ave faced  problems  related  to  changes  in  the  nutritional
roﬁle of  their  populations.6--8 If,  previously,  the  high  preva-
ence of  malnutrition  was  of  concern,  currently  the  most
oteworthy issues  are  related  to  overweight  and  obesity
ates.9 During  the  ﬁrst  decade  of  this  century,  there  have
lso been  signiﬁcant  changes  in  the  socioeconomic  distribu-
ion of  Brazilians,  reﬂecting  the  social  mobility  that  started
n the  1970s.10,11 With  the  advent  of  industrialization,  the
ase of  the  social  pyramid  slowly  began  to  narrow,  but  it
as not  until  2005  that  these  changes  created  a  new  form
f socioeconomic  distribution  of  the  population.  With  people
igrating from  lower  to  higher  levels,  the  old  pyramid-haped representation  of  social  class  distribution  has  been
eplaced by  the  diamond-shaped  distribution,  in  which  the
ajority of  the  population  belongs  to  an  intermediate  pur-
hasing power  stratum.10
t
v
e
sRecent  changes  in  the  nutritional  and  socioeconomic  pro-
le of  the  Brazilian  population  have  raised  the  question
bout the  inﬂuence  that  these  factors  have  had  on  the  age
t menarche.  Faced  with  this  new  reality,  this  study  aimed
o evaluate  and  compare  the  age  at  menarche  in  girls  with
nd without  excess  weight  who  attend  private  and  public
chools in  a  city  of  southeastern  Brazil.
ethods
his  study  described  and  compared  data  on  1,671  girls,  aged
-18 years,  evaluated  in  private  (in  2010,  n  =  750)  and  public
in 2012,  n  =  921)  schools  in  Campinas,  SP,  Brazil.  The  schools
ere selected  by  drawing  lots  among  all  private  and  public
chools of  the  municipality,  and  the  girls  enrolled  in  study
id so  after  an  informed  consent  was  obtained  from  the
rincipals and  parents/guardians,  who  agreed  with  data  col-
ection.  Of  the  assessed  girls,  those  who  reported  pregnancy,
on-controlled diseases  that  could  interfere  with  growth
r weight  gain,  and  those  who  had  at  the  time  of  study  a
ondition that  could  interfere  with  measurements,  such  as
heelchair use  or  wearing  a plaster  splint,  were  excluded
rom the  study.
The sample  size  was  calculated  so  that  the  adolescents
ould be  distributed  evenly  according  to  the  Tanner  matu-
ation stages  for  breast  (B)  development,  based  on  Brazilian
tudies that  established  the  mean  age  for  each  stage12 and
he body  mass  index  (BMI)  variability  for  that  age.13 Using
he sample  size  formula  for  the  mean  of  a  quantitative
ariable (BMI)  from  a  descriptive  study,  considering  the  low-
st sampling  error  (d  =  0.7  kg/m2),  the  highest  estimated
tandard deviation  (SD  =  2.9  kg/m2),  and  a  signiﬁcance  level
ht  77
Table  1  Distribution  of  1,671  girls  evaluated  in  private
and public  schools  in  Campinas,  SP,  Brazil  between  2010  and
2012,  according  to  BMI/age  cutoff  points  in  WHO  2007  curves
and  maturation  stage  (Tanner).
Variable  Private
school
n  (%)
Public
school
n  (%)
p-valuea
Nutritional  diagnosis
Obesity 79  (10.5)  117  (12.7)  0.104
Overweight  165  (22.0)  186  (20.2)
Normal  weight  503  (67.1)  606  (65.8)
Underweight  3  (0.4)  12  (1.3)
Maturation  stageb
B1  138  (18.4)  186  (20.2)  <  0.001
B2 135  (18.0)  118  (12.8)
B3  145  (19.3)  138  (15.0)
B4  193  (25.7)  240  (26.1)
B5  139  (18.5)  239  (26.0)
Total 750  (44.9)  921  (55.1)
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of  1%,  it  was  established  that  at  least  114  girls  would  be  nec-
essary for  each  maturation  stage  in  each  sample  (minimum
of 1,140  girls).
Weight and  height  were  measured  according  to  the
international standards14 using  Tanita  scale  SC331S  (Tanita,
Illinois, United  States)  and  WISO  wall  anthropometer  (WISO,
Santa Catarina,  Brazil),  respectively,  and  the  girls  were
questioned regarding  the  occurrence  of  menarche  by  the
status quo  method  (menarche:  yes  or  no).  As  matura-
tion obtained  by  comparative  self-assessment  of  pubertal
development illustrative  boards  (Tanner  stages)  had  a  high
correlation with  that  determined  by  the  researcher  in  the
ﬁrst sample  (private  schools),  according  to  already  published
data,5,7 in  public  schools  maturation  was  obtained  by  self-
assessment. Based  on  the  BMI/age  Z-score  assessed  by  cutoff
points of  World  Health  Organization  (WHO)  curves  of  2007,
the girls  were  divided  into  two  groups:  those  with  excess
weight (overweight  and  obesity)  and  those  without  excess
weight (underweight  and  normal  weight).
Data  were  collected  in  public  and  private  schools  in  order
to represent  different  socioeconomic  classes.  To  conﬁrm
this choice,  in  2012,  328  parents  of  students  (assessed  pro-
portionally in  each  school)  answered  the  Brazil  Economic
Classiﬁcation Criterion  (Critério  de  Classiﬁcac¸ão  Econômica
Brasil -- CCEB) questionnaire  of  the  Brazilian  Association  of
Research Companies.15
The  analyses  were  performed  using  SPSS  for  Windows
v.17.0 (SPSS  Inc.,  Chicago,  United  States)  software;  the
chi-squared test  was  used  to  compare  proportions,  the
Mann-Whitney test  to  compare  the  numerical  means,  and
logistic regression  to  compare  age  at  menarche  per  school
(public and  private)  and  nutritional  diagnosis  (with  and  with-
out excess  weight).  The  logarithmic  transformation  method
was used  to  calculate  the  median  age  of  menarche  (age  at
which 50%  of  the  girls  stated  having  menstruated).  The  level
of signiﬁcance  was  set  at  5%.
This  research  complies  with  the  ethical  principles  of  the
Declaration of  Helsinki  and  was  approved  by  the  Ethics  Com-
mittee of  PUC-Campinas  (protocol  693/09  and  574/11).
Results
Table  1  includes  descriptive  data  of  the  sample  regarding  the
distribution of  girls  evaluated  in  private  and  public  schools
per nutritional  diagnosis  and  maturation  stage.  It  can  be
observed that  there  was  no  signiﬁcant  difference  regarding
the nutritional  diagnosis  in  girls  attending  different  edu-
cational systems  (p  =  0.104).  The  prevalence  of  overweight
was 32.5%  of  the  students  from  private  schools  and  32.9%  of
students from  public  schools.
The  application  of  the  CCEB  showed  statistically  signif-
icant differences  in  the  socioeconomic  class  of  children
attending schools  assessed  in  the  private  and  public  network
(p <  0.001).  While  in  the  private  schools  90%  of  the  students
belonged to  classes  A  and  B  (with  a  predominance  of  A2  and
B1) and  only  10%  belonged  to  class  C,  in  public  schools  53%
belonged to  the  class  B  (predominantly  B2),  none  belonged
to class  A,  and  47%  belonged  to  the  lower  classes  (C  and  D).
There  was  no  difference  between  the  number  of  girls
from public  and  private  schools  who  reported  menarche
f
v
ta Chi-squared test.
b Tanner maturation stage for breast development.
p  =  0.717);  400  (53.3%)  and  483  (52.4%),  respectively.
able 2  shows  their  distribution  by  maturation  stage.
Among  the  girls  included,  only  16  were  classiﬁed  as  hav-
ng early  or  late  menarche.  Six  girls  from  private  schools  and
wo from  public  schools  had  menarche  before  age  9,  while
nly two  from  private  schools  and  six  from  public  schools
ad menarche  after  age  15.  The  youngest  was  8.4  years  and
he oldest  was  15.9  years  at  menarche.
The  median  age  at  menarche  in  girls  from  private  schools
as 12.1  years  (95%  CI:  12.0  to  12.2)  and  in  girls  from  public
chools it  was  12.2  years  (95%  CI:  12.1  to  12.3).  Although  age
t  menarche  was  younger  in  girls  assessed  in  private  schools,
here was  no  statistically  signiﬁcant  difference  in  relation
o those  assessed  in  public  schools  (p  =  0.383).  When  evalu-
ted according  to  the  nutritional  diagnosis,  it  was  observed
hat overweight  girls  from  private  schools  had  an  earlier
enarche (Table  3).
iscussion
his  study  found  that  there  was  actually  no  difference  in
ge at  menarche  between  adolescent  girls  attending  private
12.1 years)  and  public  (12.2  years)  schools  in  Campinas,  SP,
razil. Regarding  nutritional  diagnosis,  overweight  girls  from
rivate school  have  an  earlier  menarche  (11.6  years)  than
hose with  normal  weight  (12.3  years),  but  there  was  no  dif-
erence in  age  at  menarche  of  girls  enrolled  in  public  schools
12.1 and  12.3  years,  respectively).  Moreover,  there  was  no
ifference in  age  at  menarche  in  girls  without  excess  weight
rom private  and  public  schools  (12.3  and  12.3  years,  respec-
ively), but  those  with  overweight  from  private  schools  had
n earlier  menarche  (11.6  and  12.1  years,  respectively).Studies  on  social  inequality,  education,  and  school  per-
ormance in  Brazil  point  to  a  reality  where  socioeconomic
ariables, such  as  family  income  and  maternal  educa-
ion, determine  the  choice  of  school  where  children  are
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Table  2  Proportion  of  girls  (evaluated  in  private  and  public  schools  in  Campinas-SP,  in  2010-2012)  who  reported  menarche,  by
maturation  stage.
Maturation  stage  Private  schools  Public  schools
Menarche  Menarche
Yes
n  (%)a
No
n
Total
n
Yes
n  (%)a
No
n
Total
n
B1  0  138  138  0  186  186
B2 2  (1.5%)  133  135  0  118  118
B3 70  (48.3%)  75  145  35  (25.3%)  103  138
B4 189  (97.9%)  4  193  209  (87.1%)  31  240
B5 139  (100%) 0  139  239  (100%)  0  239
400 350  750  483  438  921
a % of weight per Tanner stage of breast development (B).
Table  3  Comparison  of  age  at  menarche  according  to  type  of  school  they  attended  (private  or  public  school)  and  nutritional
diagnosis  (with  and  without  excess  weight)  of  schoolgirls;  Campinas,  SP,  Brazil  (2010-2012).
School  Nutritional  diagnosis  n  Median  age  at  menarche  (years)  p-value
Private  Underweight  +  normal  weight  506  12.3a <  0.001
Overweight +  obesity  244  11.6b
Public  Underweight  +  normal  weight  618  12.3a 0.271
Overweight +  obesity  303  12.1b
Logistic regression.
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b p = 0.0166.
nrolled.16--19 The  families  from  the  upper  classes,  seeking
o ensure  better  learning  and  a  place  in  higher  education,
ften choose  to  enroll  their  children  in  private  schools.  Thus,
resupposing the  assessment  of  two  different  socioeconomic
evels, data  were  obtained  from  students  attending  pub-
ic and  private  schools.  However,  considering  the  recent
ocioeconomic changes  in  Brazil,  the  authors  also  decided
o apply  the  CCEB  (questionnaire)  to  verify  whether  social
obility had  changed  that  assumption.  For  that  purpose,  a
ubsample of  parents  of  students  enrolled  in  these  schools
nswered this  questionnaire,  which  deﬁnes  social  class
ased on  the  purchasing  power  of  the  interviewees  and  the
ead of  the  household  level  of  schooling.
It  can  be  observed  that  although  the  students  from  the
rivate schools  still  belong  to  higher  classes,  currently  there
s no  longer  such  a  large  economic  gap  between  the  lat-
er and  those  who  study  in  public  schools,  regarding  factors
hat may  inﬂuence  the  age  at  menarche.  A  few  decades  ago
1978), a  study  that  assessed  sexual  maturation  of  3,368  girls
10-19 years)  in  Santo  André,  SP,  Brazil,  demonstrated  that
enarche occurred  at  12.6  years.12 When  the  girls  were  sub-
ivided according  to  the  mean  monthly  household  per  capita
ncome, it  was  observed  that  those  in  the  two  lower  socio-
conomic levels  had  a  later  menarche  (12.8  years),  when
ompared with  those  in  level  3  (12.4  years)  and  that  those
t higher  levels  had  an  even  earlier  menarche  (12.2  years).
The  social  mobility  recorded  in  the  last  decade,  with  the
ise of  the  lower  classes  to  an  intermediate  stratum,10,11 has
ed to  the  adoption  of  unhealthy  habits  by  the  population
hat moved  from  a  lower  to  a  higher  social  class.
m
i
(Ingestion of  a  high-calorie  diet  of  lower  nutritional  value
low in  ﬁber  and  high  in  fat  and  sugar  content),  which  was
reviously accessible  only  to  the  classes  with  greater  pur-
hasing power,  has  excessively  increased  the  weight  gain
n part  of  the  population  vulnerable  to  malnutrition  due  to
ood scarcity.9,20 Unfortunately,  that  nutritional  transition
as occurred  faster  in  Brazil  than  in  other  countries  that  are
xperiencing the  same  process,  probably  because  dietary
abits are  inﬂuenced  by  sociocultural  factors.6 The  increase
n the  prevalence  of  overweight  and  obesity  among  the  Chi-
ese population  (14.7%  and  2.6%,  respectively)  is  a  matter
f concern  for  the  Chinese  government,  even  though  the
ncidence of  overweight  and  obesity  are  well  below  those
etected in  the  Brazilian  population.21
It  is  known  that  excess  weight  results  from  an  inappro-
riate association  between  energy  gain  and  expenditure,  so
hat the  sedentary  lifestyle  also  contributes  to  the  increased
revalence of  overweight  and  obesity.22,23 In  Brazil,  the
ecree establishing  guidelines  and  bases  of  education  (No.
,394/1996,  amended  in  April  2013,  No.  12,796)  determines
he mandatory  presence  of  physical  education  in  the  school
urriculum without,  however,  establishing  the  number  of
lass-hours per  week.24
A  recent  study  performed  in  the  city  of  Recife,  PE,  Brazil,
ound that  while  63.6%  of  regular  public  schools  have  only
ne class  per  week,  most  public  schools  of  reference  (88.5%)
ffer two  classes  a  week,  although  experts  recommend  a
inimum of  three  hours.  Regarding  extracurricular  activ-
ties, it  was  observed  that  almost  all  reference  schools
96%) organize  sports  tournaments,  while  only  7.7%  of
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regular  schools  do  it.  The  authors  believe  that  the  lack  of
and the  poor  quality  of  facilities  in  public  schools  indicate
the neglect  of  the  government,  and  the  social  disregard  in
relation to  the  discipline  of  physical  education.25
The  School  Health  National  Survey  (PeNSE),  conducted
in 2009  with  students  from  the  ninth  grade  of  elementary
education at  public  and  private  schools  across  the  country,
aimed to  assess  the  exposure  to  risk  factors  (behavioral)
that may  compromise  the  health  of  these  young  individ-
uals regarding  the  development  of  chronic  diseases.26 This
research, which  included,  among  other  things,  questions
about diet,  physical  activity,  and  inactivity,  showed  that
over half  of  adolescents  did  not  practice  physical  activity,
varying from  65.8%  to  49%.  Inactive  students  predominated
in both  private  and  public  schools  (54.9%  and  57.4%,  respec-
tively).
Regarding gender,  the  study  found  that  girls  were  more
sedentary (68.7%)  when  compared  to  boys  (43.8%).  It
also observed  that  consumption  of  sweets/snacks  (50.9%)
exceeded that  of  fruits  and  vegetables  by  nearly  20%.  Eighty
percent of  students  reported  watching  TV  for  two  hours  or
more daily,  which  exceeds  the  maximum  recommended  by
the WHO.
For years,  the  Brazilian  government  has  implemented
actions to  improve  the  nutritional  status  of  the  population.27
Accordingly,  school  lunches,  initially  offered  only  in  schools
in the  Northeast  Region  to  ﬁght  malnutrition,  have  gradually
gained national  coverage,  and  became  a  constitutional  right
during the  late  1980s.  Thus,  all  students  attending  public
schools receive  food  at  school,  in  order  to  ensure  a  minimum
daily nutritional  intake.  In  Campinas,  SP,  where  the  girls  who
participated in  this  study  were  evaluated,  the  menu  of  these
meals has  been  prepared  by  dietitians/nutritionists  since
2002 (PMAE  2013  -  Municipal  School  Feeding  Programme).28
With  the  improvement  of  the  socioeconomic  status,  many
of the  families  with  children  enrolled  in  public  schools
no longer  suffer  from  lack  of  food,  and  this  becomes  an
extra meal,  which  may  be  contributing  to  the  increasing
prevalence of  overweight  in  this  population.  Moreover,  con-
tributing to  this  picture  is  the  fact  that  many  students  do  not
eat  these  meals,  preferring  a  snack  brought  from  home  or
purchased in  the  cafeteria  itself,  where  in  general,  both  in
public and  in  private  schools,  unhealthy  foods  are  sold,  such
as fried  foods,  processed  snacks,  candy,  and  soda.  Consider-
ing this  reality,  the  high  prevalence  of  overweight  observed
in girls  evaluated  in  this  study  can  be  understood.
Several  authors  have  indicated  that,  for  hormonal  rea-
sons, obesity  anticipates  the  maturation  of  girls,  leading  to
an earlier  menarche.4,29 As  excess  weight  currently  affects
both girls  from  the  upper  classes,  as  well  as  those  from
intermediate ones,  it  is  not  surprising  that  both  are  having
menarche at  the  same  age.
The  distribution  of  the  students  according  to  the  nutri-
tional diagnosis  in  both  groups  showed  that  overweight  girls
from private  schools  have  an  earlier  menarche  than  those  in
public schools,  even  with  no  difference  in  the  prevalence  of
obesity among  them.  However,  it  is  surprising  that  there  was
no difference  in  age  at  menarche  between  students  with  and
without excess  weight  from  public  schools.  It  is  likely  that
other factors  known  to  inﬂuence  menarche,  not  assessed  in
this study,  such  as  sedentary  lifestyle,  number  of  children
in the  family,  characteristics  of  housing,  employment,  and
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haracteristics  of  the  city  areas  inhabited  by  these  girls,  may
ave  inﬂuenced  these  results  and  thus,  further  studies  are
equired to  clarify  these  ﬁndings.30
Thus,  it  is  acknowledged  that  the  present  study  had  lim-
tations for  not  assessing  variables  other  than  the  type  of
chool and  nutritional  status,  as  well  as  for  failing  to  apply  an
dequate questionnaire  to  assess  the  sample  socioeconomic
roﬁle, but  rather  which  reported  only  access  to  consump-
ion goods.  However,  there  are  no  other  studies  that  have
ddressed this  issue  after  the  drastic  changes  in  the  Brazil-
an socioeconomic  scenario  that  occurred  in  the  last  decade.
hus, it  is  recommended  that  the  subject  continues  to  be
nvestigated to  better  understand  these  results.
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